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Introduction
Viral hepatitis is a global public health problem with significant contribution to morbidity and mortality. 1 The faeco-orally transmitted viruses-hepatitis A and E are endemic in many developing countries where, unlike their developed counterparts, environmental and socio-economic conditions favour nearly universal exposure in early childhood. 2, 3 Recent changes in the epidemiology of both viruses and the availability of effective vaccines have rekindled interest in them. 4 This review examines the epidemiology, morbidity and modalities of prevention of hepatitis A and E viruses in African children.
Methods
A systematic literature search was carried out in Google Scholar and PubMed using combinations of the search terms related to viral hepatitis A and E and African children. These were arranged in sections for coherence and clarity.
Epidemiology
Perhaps one of the earliest epidemiological surveys of HAV in Africa was in 1982 where Ayoola 5 recorded a prevalence of 82% in 250 persons aged 5 to 70 years. The prevalence among those aged 5-19 years was 42.5%. 5 This study was however hospital based. In 1985 Prince et al 6 in Liberia surveyed children aged 0-4 years and found prevalence rates of HAV ranging from 2.5% at 0-6months of age to 70% at 3-4 years, with annual incidence rate of 45% between 1 and 4 years of life.
In 2007 Salamaet al 7 reported the prevalence of HAV among children from different socio-economic backgrounds in Cairo, Egypt. They studied 426 children from low socioeconomic background aged 3 to 18 years and found a prevalence of 90%, 142 children of same age range from higher socio-economic background and found a prevalence of 50%. Ikobah et al 8 in 2015 studied 406 children aged 1-18 years in southern Nigerian communities. Of these 224(55.2%) were positive for anti-HAV antibody with the older children being more infected. Similar to the Cairo study, 7 low social class and older age were predictors of infection, with 13% risk of infection for every one year increase in age. 8 Thus it can be argued that, unlike in Europe and North America, there has been no significant decrease in HAV infection in African children in the past several decades.
Hepatitis E epidemiology is similar to that of hepatitis A, and is endemic in many developing countries of Africa. 9 Hodges 10 in Sierra Leone reported a prevalence of 8% among primary school children in 1998. Martinson 14 During an epidemic in Bangui, Central African Republic, Goumba et al 15 reported a prevalence of 78%. In the middle of 2017, an outbreak was reported in Ngala, north eastern Nigeria involving 25 pregnant women with a case-fatality rate of 8%. It is not clear from the report if children were involved. 16 Thus similar to HAV, HEV infection has not declined in Africa over the past several decades.
Drivers and Predictors of HAV and HEV transmission in African Children
HAV is transmitted through the faeco-oral route due to faecal contamination of drinking water or food, person to person contact, transfusion of infected blood products, vertical (materno-foetal) transmission. 17 Five days before clinical symptoms appear, the virus can be isolated from the faeces of the patient and stays detectable in the faeces up to two weeks after onset of jaundice. 18 In children and the immunocompromised, faecal excretion of HAV can still occur up to five months. 19 Communicability is highest during this period of viral shedding and this explains why poor faecal disposal is a predisposing factor to HAV infection.
Inadequate sanitation in much of Africa maintains continous transmission of HAV infections in children. 19 Salama et al 7 in Cairo demonstrated marked difference in the prevalence of HAV in children between the socioeconomic groups -90 percent for the low socioeconomic group and 50% for the high. This was almost certainly due to differences in levels of sanitation and water supply. Ikobahet al 8 in southern Nigeria also demonstrated marked difference in prevalence rates between the socioeconomic groups with those in the low socioeconomic group having 6.5 times increased risk of infection compared to those in the high, with a 9% increased risk with every extra member of the household. 8 Crowded households is a major feature of the low socioeconomic group in Africa. 20 Long duration of stay in the community, probably reflecting longer exposure to risk factors and the virus, predicted the infection. 8 Neither Ikobah et al 8 in Nigeria, nor, Escobedo-Melendze et al 21 in Mexico were able to demonstrate significant association between type of waste disposal and water source, and HAV infection in children. This may be because these amenities were almost universally poor in the populations they studied. Vancelik et al 22 has argued that analysis of drinking water may be more important than just stating the source. Vertical transmission of HAV is generally believed to be rare because the IgG crosses the placenta 19 and does not seem to have been reported in Africa.
HEV is transmitted through the faeco -oral route mainly by the consumption of water contaminated with sewage in developing countries. 23 In Africa bore hole, wells and surface water are the main sources of water for drinking, with notoriously poor quality particularly in relation to microbial counts. 24, 25 In developed countries HEV RNA has been detected in human sewage occasionally. 24 This may well be more common in Africa.
In the southern Nigeria study by Ekanem et al, 13 58.1% of the subjects positive for anti-HEV antibody used borehole as source of drinking water and 38.7% got their drinking water from a stream. Twenty-six (83.9%) of the subjects positive for HEV used pit latrine, and four (12.9%) used water closet. Though these differences were not statistically significant, the social amenities were generally poor.Most of the seropositives (96.8%) belonged to the lower social class. 13 In the recent outbreak reported in north eastern Nigeria, the main drivers of outbreak were identified as volatile security situation that resulted in intense movement of populations and overcrowded official and unofficial internally displaced persons camps arising from conflicts. In these camps there is overstretching of the already weak systems with limited access to water, sanitation, hygiene, and health services. 16 With no screening of blood for HAV and HEV before transfusion on the continent, the potential for blood transfusion related transmission remains for both viruses.
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Clinical features and challenges of diagnosing HAV and HEV infections in African children
While HAV infection is mainly sub-clinical in the developed world with more than 90% of children less than 5 years having inapparent infection, 19 it is more severe in environments characterized by poverty and poor sanitation. 19, 27 Clinical features are characterized by an acute febrile illness with an abrupt onset of anorexia, nausea, malaise, abdominal pain, diarrhoea, vomiting, passage of dark coloured urine and jaundice. The icteric phase generally develops within 10 days of the initial symptom. Typical duration of illness is 7 to 14 days. Regional lymph nodes and the spleen may be enlarged. Extra-hepatic manifestations of hepatitis A are unusual but do occur. The bone marrow may be moderately hypoplastic and aplastic anaemia has been reported. 28 All these features may occur in malaria 28 and the other infections endemic in Africa, making clinical diagnosis in the early stage difficult except in the context of an outbreak.
The clinical features of hepatitis E infection range from asymptomatic infection to mild hepatitis to sub-acute liver failure. The incubation period of HEV infection ranges from two to ten weeks with an average of 40 days. 24 The symptoms are indistinguishable from other forms of viral hepatitis. The symptoms may include anorexia, malaise,abdominal pain in older children, nausea, fever, vomiting, myalgia, pruritus, headaches, arthralgia, and rash. Once jaundice appears the prodromal symptoms subside. Once again, all these features may occur in malaria. 28 Some patients may not present with symptoms at all. 24 In a hospital based study of patients in the United Kingdom with unexplained hepatitis, 40 patients with autochthonous hepatitis E were identified, of whom 75% were icteric. The presentation of HEV in individuals infected in developed countries seems to be similar to that from endemic regions. However the mortality rate in developing countries is higher, ranging from 8 to 11%. 9 Acute infections resolve in one to four weeks. Some patients develop a more prolonged clinical illness with cholestatic hepatitis. 24 HEV is not known to progress to chronicity or cirrhosis in immunocompetent patients. 24 Of the laboratory tests available for the detection of HEV and HAV infections, ranging from antibodydetection using enzyme Linked Immunoassay (ELISA) and radioimmunoassay, 27 to cell culture, HAV and HEV RNA detection in blood or stool, 29 the use of commercially available ELISA test kits 30, 31 would be the most feasible in Africa for reasons of cost and ease of performance, not requiring highly technical manpower. These serological kits exhibit very high sensitivity and specificity.
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Treatment
There is no specific antiviral therapy for treatment of hepatitis A, therefore prevention is the most effective approach against the disease.
19 Supportive treatment is recommended and this consists of intravenous hydration as needed, anti-pruritic agents and fat-soluble vitamins for the prolonged cholestatic form of disease. Serial monitoring for signs of acute liver failure and early referral to a transplantation center can be life-saving. 19, 27 Unfortunately livertransplantation services are practically unavailable in sub-Saharan Africa, except for South Africa, emphasizing the need for prevention. Treatment of HEV infection is supportive as well. Preliminary studies in cell cultures suggest ribavirin and interferon alpha may inhibit hepatitis E replication. 32 In practical terms, prevention and supportive management are the only options in subSaharan Africa, except South Africa.
WATER FIRST, AND VACCINES
Almost all HAV infections are spread by the faeco-oral route. Good personal hygiene, high quality standards for public water supplies and proper disposal of sanitary waste have resulted in a low prevalence of HAV infections in many well developed societies. 23 These cannot be said to be widely available in Africa. It is interesting to note that previous history of diarrhoea, which has similar route of transmission and risk factors as HAV and HEV, was recently demonstrated to be a predictor of HAV infection in southern Nigeria. 8 Improved water situation, personal and food hygiene would therefore serve not only for HAV and HEV prevention, but also help control many other conditions endemic in Africa.
The availability of two inactivated, highly immunogenic and safe HAV vaccines has had a major impact on the prevention of HAV infection. Both vaccines are approved for children from one year of age. They are administered intramuscularly in a two dose schedule with the second dose given 6-12 months after the first dose. Seroconversion rates in children exceed ninety percent after an initial dose and approaches hundred percent after the second dose. 34 A study done in Chile showed that routine vaccination of toddlers reduced the rates of symptomatic hepatitis A and associated mortality. 33 The two-dose vaccine schedule evaluated in the study was less expensive than the disease related costs in the absence of vaccination from the sixth year of its implementation. 33 This should suit the situation in Africa which in many ways is similar to South America. In Israel, Australia and Spain, routine childhood vaccination also resulted in marked reduction in the incidence of acute HAV infection. [34] [35] [36] The prospective duration of antibody persistence after vaccination is estimated to be at least 20 years. 23, 37 Several HEV vaccines are under development, including a vaccine that has now completed a phase II randomized placebo-controlled trial in Nepal. The vaccine was shown to have an efficacy of 95.5% in 898 Nepalese male army recruits over a 2-3 year period, with placebo group becoming infected with HEV during the study. 40 This vaccine was shown to be highly effective and safe but it is yet to be commercialized as it is believed not to be profitable. 39 The second HEV vaccine, which is a genotype 1 recombinant HEV Capsid protein vaccine developed in China, has a vaccine efficacy of 100% after three doses in a phase III trial involving 11,165 Chinese participants. 41 HEV vaccine has been licensed for use in China. A study by Zhang et al 42 as a follow-up on the cohort originally studied showed a long lasting immunity.Studies are underway to prove the safety of the vaccine in infected pregnant women in the third trimester, to protect unborn children from the high rates of spontaneous abortion and stillbirths. 43 
Conclusion
Transmission of hepatitis A and hepatitis E viruses among African children has remained intense over the past few decades. Persistent poverty, poor water supply, crowding, and movement of populations due to conflicts leading to increase numbers of internally displaced persons, are the main drivers of transmission. The clinical features are difficult to distinguish from uncomplicated malaria and many other infections endemic on the continent. Improved water supply and vaccination are the main options for prevention. Interventional studies with focus on water are needed in Africa to help convince governments and other organisations. The efficacy and feasibility of the emerging vaccines in the African environment need to be studied.
